Introduction
============

Low back pain (LBP) and lower-limb pain are common symptoms of lumbar disc herniation (LDH). When conservative treatment with oral medications, rehabilitation, and root block are ineffective, surgery may be indicated. Some operated patients experience failed back surgery syndrome (FBSS).

Paralumbar spine disease (PLSD) is defined as a disease that leads to LBP around the lumbar spine.^[@B1]^ PLSD, for example, superior cluneal nerve/middle cluneal nerve entrapment (SCN-EN, MCN-EN) and sacroiliac joint pain (SIJ) elicit LBP and leg symptoms^[@B1]-[@B6]^ mimicking the symptoms of LDH.^[@B7]^ In some patients with FBSS, treatment for PLSD improves some symptoms.^[@B1],[@B8]^ We report the effective block treatment of coexisting PLSD in patients with LDH.

Patients and Methods
====================

Patients
--------

This retrospective study was approved by the institutional ethics committee of Kushiro Rosai Hospital; prior consent for inclusion in this study was obtained from all patients. Included were 47 consecutive patients with LDH seen between August 2014 and October 2018 at our institutions; one patient had been operated in 2014 and was part of an earlier investigation.^[@B1]^ They were 23 men and 24 women (mean age 55.4 years, range 21--79 years). LDH was diagnosed based on subjective symptoms and magnetic resonance imaging (MRI) and neurological findings; pain and/or numbness in the affected dermatome coincided with MRI findings. We focused on the acute phase of LDH in this study. All patients experienced lower-limb pain and/or LBP, defined in this study as low back- and buttock pain, within 3 weeks of LDH onset. The LDH level was L2/L3 (n=5), L3/L4 (n=4), L4/L5 (n=20), and L5/S1 (n=18). No patients reported chronic LBP; all suffered acute symptoms.

Treatment strategy
------------------

Our first treatment choice was oral medications (acetaminophen, non-steroidal anti-inflammatory drugs, tramadol, pregabalin). Patients with lower-limb paresis or bladder-rectal dysfunction were candidates for early surgical treatment. When intractable LBP persisted, we considered the coexistence of PLSD, for example, SCN-EN, MCN-EN, and SIJ pain, and performed block therapy. Surgery for LDH was performed when medications and block treatments were ineffective. To evaluate the effect of each block accurately, only one block was performed per day, and repeat blocks were basically performed every other day as needed.

Diagnostic criteria
-------------------

[**Figure 1**](#F1){ref-type="fig"} is a schema of the left lumbar area and hip. SCN-EN was diagnosed as reported by others.^[@B9]-[@B11]^ LBP involves the iliac crest and buttocks. The trigger point is at a site in the upper iliac crest 70 mm from the midline at a depth near the iliac bone (SCN entrapment point). Blocks at the site of the trigger point using 2 mL of 1% lidocaine alleviate LBP.

The diagnosis of MCN-EN was also based on earlier reports.^[@B11]-[@B14]^ LBP involves the buttocks. The trigger point is 35 mm behind the posterior superior iliac spine (PSIS) and slightly beyond the termination of the iliac crest at a depth near the iliac bone (MCN entrapment point). Blocks at the site of the trigger point using 2 mL of 1% lidocaine improve LBP. We took care to prevent the block from reaching the SIJ.

We used the SIJ score to diagnose SIJ pain.^[@B15]-[@B17]^ When at least four sites with SIJ dysfunction were suspected and when pain disappeared after SIJ block (1% lidocaine), SIJ pain was diagnosed.

Radiological findings
---------------------

Before block treatment for PLSD, three lateral lumbar spine radiographs (flexed, neutral, and extended) were obtained. Neutral-position films were acquired at the patients' natural posture without any instructions. The lumbar lordosis angle was measured from the superior endplate between L-1 and S-1. The criteria for instability were slippage by more than 4 mm and/or an angle change of more than 10° on flexion and extension.^[@B18]^

Evaluation of treatment outcomes
--------------------------------

Treatment outcomes were assessed based on the numerical rating scale (NRS) and the Roland-Morris Disability Questionnaire (RDQ) scores recorded before and 2 weeks after last block treatment. The NRS 2 weeks post-treatment and at the last follow-up visit after discharge were also assessed. When the NRS score fell by 3 or more points, block therapy was considered effective in LDH patients with coexisting PLSD.^[@B19]^

All statistical analyses were performed with EZR (Saitama Medical Center, Jichi Medical University, Saitama, Japan),^[@B20]^ a graphical user interface for R (The R Foundation for Statistical Computing, Vienna, Austria, version 3.5.1). EZR is a modified version of R commander (version 2.5-1) designed to add statistical functions frequently used in biostatistics. Differences of p \<0.05 were considered statistically significant.

Results
=======

Of the 47 patients, 2 reported no LBP; their leg symptoms were controlled by oral medication and nerve root block or by LDH surgery ([**Fig. 2**](#F2){ref-type="fig"}). Among 15 patients who did not suffer tenderness in the back and buttock, 13 experienced pain alleviation by oral medication and 2 underwent LDH surgery. Of the remaining 30 patients, all suffered tenderness in the low back or buttock and we suspected the coexistence of PLSD. One of these patients underwent early surgery due to leg motor weakness in the right S1 area and in 16, oral medications controlled LBP associated with leg symptom due to LDH.

Consequently, 13 of the 47 patients (27.7%) underwent block therapy. Of these 13 patients, 4 did not respond to block therapy; their NRS before and 2 weeks after treatment was 7.0 ± 1.4 and 5.8 ± 1.7, respectively. In the other 9, the NRS fell from 8.1 ± 1.8 before- to 1.3 ± 0.9 after block treatment and their RDQ score fell from 11.2 ± 6.0 to 0.9 ± 1.2 (both, p \< 0.01, paired *t*-test). [**Table 1**](#T1){ref-type="table"} lists the 9 LDH patients with concurrent PLSD whose LBP was found to have responded to block therapy at 2-week post-last blocking assessment. Their average age was 60.5 years, and not significantly different from the other patients (54.1 years). Their mean lumbar sagittal alignment (L1-S1) before treatment was 32.8° (16.1--43.8°) with no instability. There were two patients with instability (cases 5 and 8) manifested slippage by more than 4 mm and no angle change of more than 10° on flexion and extension. No patients presented with chronic vertebral fracture or Parkinson disease that may play a role in cluneal nerve entrapment.

Of the nine LDH patients with concurrent PLSD, one suffered pain from concomitant SCN-EN only, four from MCN-EN only, and one reported SIJ pain only. Three of the other patients presented with multiple concurrent PLSD. None of our patients manifested piriformis muscle tenderness. In six of the nine patients (cases 1--6), blocks plus oral medications controlled LBP and their leg symptoms were alleviated 2 weeks after therapy. In the other cases (cases 7--9), block treatment improved their LBP but their leg symptoms failed to respond sufficiently and they required nerve root blocks within 2 weeks of the first blocking. Above block therapies during this periods required an average 7.2 days (1--14 days).

The mean follow-up term was 5.8 months (range 2--8 months) in the nine LDH patients whose concomitant PLSD responded to block therapy. In one patient (case 6), symptoms are due to MCN entrapment recurred 2 weeks post-blocking, and MCN neurolysis was performed 29 days after the single first block delivery. Medication, taken on an as-needed basis delivered adequate pain control to the patients (mean NRS 1.0, range 0--3). The last follow-up visit was a mean of 25.3 months post-treatment (range 8--52 months). During that period, two patients with concurrent MCN-EN required additional blocks; they were delivered 11 (case 5) and 38 months (case 4) after the first treatment. Their remaining pain was also controlled using medication as needed and their mean NRS was 1.0 (range 0--3).

Discussion
==========

The SCN is a sensory nerve; the dorsal branches at Th11 to L5 pass through the lumbar region, penetrate the thoracolumbar fascia near the iliac crest, and reach the buttocks. The MCN is also a sensory nerve; its dorsal branches at S1 to S3 pass below the PSIS and reach the buttocks. The SIJ is innervated by its dorsal branches at L4 to S3. When these nerves are compressed due to LDH, only the nerves at the LDH level tend to be damaged. However, as we found that nerves other than those directly compressed by LDH were affected, we suspected that unknown factors were involved in LBP elicitation.

According to Morimoto et al.,^[@B2]^ an increase in the paravertebral muscle tonus and tightness throughout the sinuvertebral nerves that supply the vertebral structure (ligaments, facets, intervertebral discs) may elicit SCN-EN, as may SCN stretching with posture and motion. The etiology of MCN-EN may be related to an increase in the gluteus maximus muscle tonus and MCN stretching due to posture and movement.^[@B6],[@B14]^ In addition, repeat loading of the SIJ may affect structures around this joint and its dysfunction may result in SIJ pain.^[@B15]^ When the MCN is entrapped around the SIJ, slight but repetitive SIJ loading and minor subluxation may elicit MCN-EN.^[@B6],[@B14]^ Under such conditions, SCN-EN, MCN-EN, and SIJ pain can coexist in patients with LDH.^[@B5],[@B7],[@B14]^ Consequently, various changes due to LDH may lead to coexisting PLSDs.

Patients with LDH report LBP, leg pain, motor weakness, and bladder- and rectal disorders^[@B21],[@B22]^ that can significantly affect their activities of daily living.^[@B23]^ Conservative treatment with oral medications, epidural block, nerve root block, and physical therapy^[@B24]^ aims at pain reduction. When it fails, surgery may be necessary. LDH patients with cauda equina syndrome and severe or progressive neurological symptoms are also surgical candidates.^[@B8]^

We considered SCN-EN, MCN-EN, and SIJ pain to be PLSDs. Their symptoms are similar to those of undiagnosed lumbar spine diseases.^[@B5],[@B7]^ For the diagnosis and treatment of PLSD, we first identify the trigger point of each disease^[@B5],[@B15]^ and then deliver a block at the trigger point using a local anesthetic for further symptom assessments. We suggest that in patients with LBP associated with LDH, careful symptom assessment must be performed to determine whether local blocks or surgical treatments are appropriate.

Among our 47 LDH patients, 45 reported LBP; 13 also suffered tenderness in the low back and buttock; they underwent block treatment. While it was ineffective in four patients, in nine with coexisting PLSD it contributed to LBP control.

Elsewhere,^[@B8]^ we reported that LDH patients with FBSS benefited from treatment of their peripheral nerve disease; their persistent or recurrent LBP and leg pain improved. These findings suggest that block treatment for coexisting PLSD may be effective in patients with LDH.

Limitations
===========

This study has some limitations. Our study population was small and the outcomes were first evaluated 2 weeks after last block. Because our findings were made in patients whose LBP occurred within 3 weeks of LDH onset, they cannot be extrapolated to all patients with LDH. In addition, although normal saline nerve blockage may help to identify the placebo effect of block therapy, this approach raises ethical issues. In the current series, we did not include facet pain and para-vertebral muscle pain. Although various changes due to LDH and unknown factors may lead to PLSD, we were unable to pinpoint the eliciting changes and factors.

In this study, we focused on the cases with the acute phase within 3 weeks of the onset, and we evaluated the short-term outcome at 2 weeks after last block. In some cases, outcome was assessed more than 3 weeks after onset, and it cannot be denied the possibility of the effect of natural improvement.
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![Schematic of the left lumbar area and hip. The trigger point (arrowhead) at the SCN-EN site is located 70 mm (D~1~, dashed line) lateral to the midline on the iliac crest. The trigger point (arrow) at the MCN-EN site is located 35 mm (D2, dashed line) caudal to the PSIS and at a slightly lateral point at the edge of the iliac crest. MCN-EN: middle cluneal nerve entrapment; PSIS: posterior superior iliac spine; SCN-EN: superior cluneal nerve entrapment.](nmc-60-368-g1){#F1}

![Workflow diagram of patient recruitment and treatment.](nmc-60-368-g2){#F2}

###### 

Patients with LDH and coexisting PLSD who showed a response to block therapy at 2-week post-blocking assessment

  Case   Age   Sex   LDH    SCN-EN   MCN-EN                                SIJ pain   Root block
  ------ ----- ----- ------ -------- ------------------------------------- ---------- ------------
  1      64    F     L4/5   0        1                                     0          0
  2      43    M     L5/S   0        1                                     0          0
  3      65    F     L5/S   0        3                                     0          0
  4      61    F     L4/5   3        0                                     0          0
  5      64    F     L5/S   0        3                                     1          0
  6      52    F     L5/S   0        1[^\*^](#TFN1){ref-type="table-fn"}   0          0
  7      44    F     L5/S   3        0                                     0          1
  8      73    F     L4/5   1        3                                     1          1
  9      79    F     L3/4   0        0                                     1          1

In case six symptoms due to MCN entrapment recurred 2-week post-blocking and MCN neurolysis was performed 29 days after block delivery. LDH: lumbar disc herniation, MCN-EN: middle cluneal nerve entrapment, PLSD: paralumbar spine disease, SCN-EN: superior cluneal nerve entrapment, SIJ: sacroiliac joint.
